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Oil wiping ring for pistons of internal combustion engines 

The invention relates to an oil wiping ring for pistons of 
internal combustion engines, having a closed working surface that 
rests against the cylinder wall, as well as ring walls that lie 
parallel to one another, between which a radial recess for 
accommodating a helical spring, which recess runs over the 
circumference, is disposed in the center of the ring back, whereby 
the ring walls have face surfaces on the circumference side that 
are wave -shaped towards the ring back. 

An oil wiping ring for internal combustion engines is known from 
DE 198 08 483 Al , in which slits are disposed, distributed over 
the circumference, in order to improve its flexibility, which 
slits extend axially through the entire ring cross-section and 
form oil outflow openings. A disadvantage in the case of oil 
wiping ring formed from sheet metal is the risk of garland 
formation as a result of the slits made in the ring. 

Another embodiment of an oil wiping ring is known from DE 100 41 
803 C2, in which the shape filling capacity of the ring is changed 
in order to increase the ring flexibility. Since the deciding 
influence factor for the shape filling capacity, aside from the 
tangential force, is the radial surface moment of inertia, which 
is known to depend on the third power of the radial . wall 
thickness, mushroom- shaped recesses are provided in the case of 
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the aforementioned DE, distributed over the circumference, which 
reduce the radial wall thickness, and extend exclusively from the 
inside of the ring, radially in the direction of the outer 
circumference surface. A disadvantage of this embodiment is the 
complicated formation of the recesses and their complicated 
production. 

An oil wiping ring of the type stated is described in WO 02/097310 
Al, which is provided with a closed ring working surface that 
rests against the cylinder wall, as well as with an upper and 
lower ring wall that run parallel to one another. Between the 
ring walls, in the center of the ring back, a radial recess that 
runs over the circumference, for accommodating a screw- shaped 
spring, is disposed, whereby on the circumference side, the ring 
walls have face surfaces that are shaped in wave form towards the 
ring back. A reduction in the shape filling capacity is achieved 
in the case of this embodiment, by means of the configuration of 
the wave -shaped face surfaces of the upper and lower ring wall, 
which are structured to have the same coverage. This means that 
at those locations where a wave peak is disposed on the upper face 
surface, a wave peak is also disposed on the lower face surface, 
whereby this arrangement, of course, also applies for the wave 
valleys. 

In practice, however, it has been shown that the oil wiping ring 
does not work uniformly over its circumference, i.e. at those 
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points where there is a wave valley, the ring makes contact, and 
at those points where there is a wave peak, the working surface of 
the oil wiping ring has no or only weak contact with the cylinder 
wall. In this final analysis, this results in increased oil 
consumption during engine operation. An increase in the 

tangential force of the oil wiping ring would result in more 
uniform contact, but an undesirable increase in the friction power 
would also occur. 

It is the task of the invention to create an improved shape 
filling capacity, as compared with the state of the art, of an oil 
wiping ring for an internal combustion engine, with such a 
tangential force that the ring guarantees low friction power but 
also low oil consumption during engine operation. 

This task is accomplished, according to the invention, by means of 
the characteristics of claim 1. In particular, it has 

surprisingly been shown, by means of the targeted geometrical 
arrangement of the wave -shaped face surfaces of the upper and 
lower ring wall, which are phase-shifted relative to one another, 
that uniform contact over the circumference of the working surface 
of the oil wiping ring, relative to the cylinder wall, is 
achieved. In addition, it was possible to reduce the oil 
consumption, because the oil that is wiped from the cylinder wall 
cannot more easily flow in the direction of the combustion 
chamber, directly by way of the wave valleys that act as flow- 
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through channels, as is the case when the face surfaces have a 
wave shape with the same coverage, but rather are prevented from 
doing so by means of a labyrinth that results from the phase 
offset of the face surfaces of upper and lower ring wall. 

Practical embodiments of the invention are the subject of the 
dependent claims. 

An exemplary embodiment of the invention will be described below, 
using the drawings. These show 

Fig. 1 a top view of the oil wiping ring according to the 

invention; 

Fig. 2 a sectional view of the oil wiping ring along the line 

I- I from Fig. 1; 

Fig. 3 a sectional view of the oil wiping ring in the 

piston/cylinder region of an internal combustion 
engine, along the line I-I from Fig. 1. 

A one-piece oil wiping ring, indicated as 10 according to Fig. 2, 
has a working surface 13 followed by ring side walls lib inclined 
in the axial direction, in each instance, which make a transition 
to ring walls oriented parallel to one another, an upper ring wall 
11a and a lower ring wall 11c. In the ring back 12, a radial 
recess 12a for accommodating a screw- shaped spring M, which runs 
over the circumference of the oil wiping ring, is provided, as can 
be seen in Fig. 3. According to Fig. 3, the oil wiping ring 10 is 
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disposed in a ring groove 14 of a piston P, in such a manner that 
its closed working surface 13 rests against the cylinder wall of a 
cylinder C. 

According to Fig. 1, the upper and lower ring wall 11a and 11c 
have face surfaces 12b and 12c towards the ring back 12, which are 
configured in wave shape and run over the entire circumference of 
the oil wiping ring. According to the invention, the wave -shaped 
face surfaces 12b and 12c of the upper and lower ring wall are 
disposed phase-offset relative to one another, in such a manner 
that, viewed axially according to Fig. 1, the vertex of a wave 
peak of the upper ring wall 11a coincides with the vertex of a 
wave valley of the lower ring wall 11c - in other words a phase 
shift of preferably 180° occurs. Preferably, the wave-shaped 
configuration of the face edges 12b and 12c follows a sine 
function, but semi-circles that change direction by 180° and are 
lined up with one another, or V-shaped configuration shapes that 
are rounded off at their ends are also possible, so that the upper 
and lower oil pass-throughs indicated as 15 and 16 are formed 
accordingly. As already explained, this results in the advantage 
that the oil wiped from the cylinder wall cannot flow back in the 
direction of the combustion chamber, as the result of a labyrinth- 
like guidance of the oil. 

It has furthermore been shown that a very good contact of the 
working surface 13 of the oil wiping ring 10 on the cylinder wall 
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is also guaranteed by means of a phase shift that amounts to 
between 170° and 190° , whereby the number of waves of the upper 
and lower ring wall should preferably be the same, but also does 
not represent any restriction of the invention. A number of waves 
between 20 and 50 with reference to the circumference of the oil 
wiping ring 10 show good results with regard to the contact 
behavior. 

The face surfaces 12b and 12c of the upper and lower ring wall 
11a, lib shows a wave amplitude, according to the invention, that 
corresponds to at least half the diameter of the screw-shaped 
spring M . In this way, the result is achieved that a specific 
tangential force of the oil wiping ring is achieved, which does 
not exceed an undesirable friction power. In this embodiment, the 
screw- shaped spring M rests against the root - in other words the 
vertex - of the radial recess 12a that runs over the 
circumference, without any interruption. 

Production of the oil wiping ring can take place by means of 
powder metallurgy processes, such as pressing and sintering, by 
means of which shaping of the face surfaces 12b and 12c can be 
implemented in simple manner, without reworking. However, 
production of the oil wiping ring from sheet steel is also 
possible. Also, the embodiment according to the invention is not 
limited to such oil wiping rings as shown in Figures 4-6 of the 
reference WO 02/097310 Al mentioned initially. 
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10 oil wiping ring 

11a upper ring wall 

lib ring side wall 

11c lower ring wall 

12 ring back 
12a radial recess 

12b face surface of the upper ring wall 

12c face surface of the lower ring wall 

14 ring groove 

13 working surface 

15 upper oil flow- through 

16 lower oil flow-through 
C cylinder 

M spring 

P piston 



